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AbstrAct
Objectives To assess the effect of non-pharmacological 
self-management interventions against usual care, and to 
explore diﬀerent components and delivery methods within 
those interventions
Participants People living with migraine and/or tension-
type headache
Interventions Non-pharmacological educational or 
psychological self-management interventions; excluding 
biofeedback and physical therapy. We assessed the 
overall effectiveness against usual care on headache 
frequency, pain intensity, mood, headache-related 
disability, quality of life and medication consumption in 
meta-analysis. We also provide preliminary evidence on 
the effectiveness of intervention components and delivery 
methods.
results We found a small overall effect for the superiority 
of self-management interventions over usual care, with 
a standardised mean diﬀerence (SMD) of −0.36 (−0.45 
to −0.26) for pain intensity; −0.32 (−0.42 to −0.22) for 
headache-related disability, 0.32 (0.20 to 0.45) for quality 
of life and a moderate effect on mood (SMD=0.53 (−0.66 
to −0.40)). We did not find an effect on headache frequency 
(SMD=−0.07 (−0.22 to 0.08)). Assessment of components 
and characteristics suggests a larger effect on pain 
intensity in interventions that included explicit educational 
components (−0.51 (−0.68 to −0.34) vs −0.28 (−0.40 to 
−0.16)); mindfulness components (−0.50 (−0.82 to −0.18) 
vs 0.34 (−0.44 to −0.24)) and in interventions delivered 
in groups vs one-to-one delivery (0.56 (−0.72 to −0.40) 
vs −0.39 (−0.52 to −0.27)) and larger effects on mood in 
interventions including a cognitive–behavioural therapy 
(CBT) component with an SMD of −0.72 (−0.93 to −0.51) 
compared with those without CBT −0.41 (−0.58 to −0.24).
conclusion Overall we found that self-management 
interventions for migraine and tension-type headache are 
more effective than usual care in reducing pain intensity, 
mood and headache-related disability, but have no 
effect on headache frequency. Preliminary findings also 
suggest that including CBT, mindfulness and educational 
components in interventions, and delivery in groups may 
increase effectiveness.
trial registration number PROSPERO 
2016:CRD42016041291
IntrOductIOn
Non-pharmacological self-management inter-
ventions have been promoted as a promising 
approach for helping people with intractable 
chronic conditions.1 For migraine and tension-
type headaches self-management can be used 
either alongside pharmacological interven-
tions or as a stand-alone therapy, particularly 
when other treatment options have failed 
or a person prefers a non-pharmacological 
intervention.2 The underlying models concep-
tualise the headache management as strongly 
influenced by behavioural factors.3 Through 
consideration of factors influencing the head-
ache, these treatments are aimed at enabling 
patients to handle pain and symptoms asso-
ciated with their headaches more effectively.4 
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Research
strengths and limitations of this study
 ► We prospectively registered this review with 
PROSPERO and followed the PRISMA (Preferred 
Reporting Items for Systematic Reviews and Meta-
Analyses)  guidelines for reporting in systematic 
reviews.
 ► We quantified effects of self-management 
interventions against usual care in meta-analysis.
 ► We identified possible components and 
characteristics associated with better outcomes in 
qualitative comparison of studies’ effect sizes.
 ► Long-term effectiveness of interventions could not 
be assessed.
 ► We identified large heterogeneity among studies, 
interventions; outcome measures used and follow-
up times.
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The rationale for promoting self-management interven-
tions is grounded in the hypothesis that people can learn 
ways to help themselves manage their headaches better and 
that this can have a positive effect on both physical symp-
toms and functional capacity.2 Typically such interventions 
include a variety of components, either with or without 
conjunctive pharmacological therapy. Two common 
approaches, including biofeedback and exercise/physical 
therapy, have been reviewed comprehensively elsewhere 
and are not included in the present review.5–11 The current 
literature provides preliminary evidence to support the use 
of self-management interventions overall, featuring various 
different approaches but interventions differ considerably 
in terms of content and delivery.
The only non-pharmacological treatment recom-
mended in National Institute and Health Care Excellence 
(NICE) guidelines is a course of acupuncture for 
tension-type headache.12 In contrast, self-management 
interventions have an established place in the manage-
ment of a range of chronic diseases and are successfully 
used in other chronic pain conditions.1 13–15 We there-
fore set out to quantify the effect of self-management 
interventions, which are commonly included in trials in 
migraine and tension-type headache populations, and to 
explore the effects of interventions that included specific 
components compared with those that did not include 
them. This study was carried out to inform the develop-
ment of a complex non-pharmacological intervention for 
the Chronic Headache Education and Self-management 
Study (CHESS). As the NICE guidelines specifically call 
for pragmatic randomised controlled trials (RCTs) of 
psychological interventions, CHESS aims to develop a 
sustainable non-pharmacological educational self-man-
agement intervention for people with chronic migraine/
and or tension-type headache. In this review, we therefore 
focus on educational and psychological approaches and 
sustainable interventions without the use of any apparatus 
and exclude studies including biofeedback or exercise/
physical therapy. Because we aimed to pool data, we focus 
exclusively on eligible interventions against treatment as 
usual or waiting list controls.
Specifically, our aims in this review were to provide an 
overall effect size of non-pharmacological self-manage-
ment interventions against usual care, and to explore 
diﬀerent components and delivery methods within those 
interventions.
MethOds
We prospectively registered this review with the 
International Prospective Register of Systematic 
Reviews16; CRD42016041291,16 and we followed the 
PRISMA (Preferred Reporting Items for Systematic 
Reviews and Meta-Analyses) guidelines for reporting in 
systematic reviews.17
Identification of studies
We searched for peer-reviewed publications in the Cochrane 
library, Medline, Embase, PsycINFO and Web of Science. As the 
definition of self-management interventions in general 
has changed substantially over the last three decades, 
we limited the search to January 1980 to June 2016. We 
based our search strategies on MeSH indexing terms 
and free text terms. The MeSH headache terms used 
were based on NICE guidelines recommendations.12 Our 
search targeted two headache conditions (migraine and 
tension-type headache), but also included other head-
ache conditions to avoid missing trials with mixed groups 
(full search strategies can be found in online  supplemen-
tary data).
Search words included: episodic cluster headache or 
cluster headache or episodic tension headache or head-
ache or chronic tension headache or new daily persistent 
headache or secondary headache or tension headache 
or chronic daily headache/ or chronic cluster head-
ache or primary headache, migraine aura or migraine or 
migraine with aura or migraine without aura combined 
with psychosocial disorder, psychosocial rehabilitation, 
mindfulness, cognitive therapy or CBT, group therapy, 
self-management or self-management or self-care, 
training programme, behavioural or behavioural, pain 
treatment. We used alternative spellings and truncations 
as appropriate. We supplemented our search with back-
ward citation tracking. Only studies published in English 
were included. We excluded any grey literature, disserta-
tions and conference proceedings.
The search results were managed using EPPI reviewer 
4 software.18 We initially screened the records by title 
and abstracts against inclusion/exclusion criteria, this 
was shared between two reviewers with 10% of records 
checked for concordance; any disagreement was resolved 
through discussion. Articles for possible inclusion were 
retrieved in full and assessed for inclusion/exclusion by 
two reviewers independently. 
study design
We included peer-reviewed RCTs with one or more rele-
vant self-management interventions compared with usual 
care. For the purposes of this review (data pooling), we 
excluded study designs comparing the effects of two or 
more treatments to each other. We excluded any non or 
pseudorandomised studies, and interventions that are 
adjunctive to pharmacological treatment.
study population
We only included adults (≥18 years old) with relevant 
headache diagnoses. We excluded studies with a mixture 
of chronic pain conditions (other than headache condi-
tions) and any paediatric studies. We did not limit for 
headache frequency and included trials in both chronic 
and episodic groups.
Interventions
We included non-pharmacological educational and/or 
psychological self-management interventions targeting 
the individual’s headache-related behaviours and physi-
ological response without the use of any apparatus. For 
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‘self-management’ we used the definition established in 
a previous systematic review of self-management interven-
tions for musculoskeletal pain19 as ‘a structured, taught, or 
self-taught course or intervention programme principally 
aimed at patients (rather than carers or lay advisors) with 
the goal of improving the participants’ health status or 
quality of life by teaching them skills to apply to everyday 
situations.’
We excluded interventions utilising physical therapy 
and exercise or biofeedback interventions, which are 
reviewed elsewhere.5–7 10 11 We also excluded interven-
tions assessing pharmacological interventions or assessing 
self-management in conjunction with pharmacological 
interventions.
We extracted content of each intervention. We then 
reviewed the extracted components and developed an 
overarching framework resulting in four main catego-
ries. The framework was developed through a consensus 
within the research team. The categories included:
 ► A cognitive–behavioural component aimed at chang-
ing headache-related behaviours and beliefs (includ-
ing cognitive–behavioural therapy/stress manage-
ment therapy, trigger management training).
 ► Patient education that aimed to increase participants' 
skills and knowledge and to enable participants to 
deploy these enhanced skills in aspects of their lives 
beyond the intervention.
 ► Mindfulness-based and acceptance-based techniques 
involving training participants to engage in self-reg-
ulation of attention through increasing awareness of, 
and accepting, present thoughts, feelings and physical 
sensations.
 ► Relaxation training that aims to increase the patients’ 
control over physiological responses to their head-
ache, lower sympathetic arousal and reduce stress and 
anxiety.
Comparisons
We included studies that compared their interventions 
to usual care or to a waiting list control within the trial 
(which is equivalent to usual care). We only included 
studies with this type of control group as described by the 
authors as ‘usual care’, ‘care as usual’, ‘standard medical 
care’ or ‘waiting list control’. We excluded any studies 
using any other types of control groups to ensure suffi-
cient similarity across studies to pool data.
Outcome measures
We included studies using validated outcome assessment 
tools for at least one of the following headache-related 
outcome measures: headache frequency (headache days 
per month), pain intensity, headache-related disability, 
measures of quality of life, mood (measures of anxiety 
and depression) or medication consumption.
Quality assessment
Two reviewers independently assessed the risk of bias in 
included RCTs by examining randomisation method, 
allocation concealment, attrition, masked outcome assess-
ment and intention-to-treat analyses. This approach was 
adapted from the Cochrane Handbook.20 Disagreement 
was resolved through discussion.
data extraction
For each included study, we extracted published informa-
tion on details of delivered interventions and the included 
components, including the authors’ description and 
labelling of these. When all components were extracted, 
we developed a categorisation system, and grouped the 
components, according to the primary mechanism they 
targeted, as described above.
We extracted information on country, population, 
sample size, number of intervention arms, control inter-
vention, description of intervention content, delivery 
mode (classified as group, individual, mixed or remote; 
ie, internet, mail, telephone), intervention provider 
(psychologist/therapist or nurse/allied health profes-
sional or no contact, though mail instructions, DVDs, 
web-based instructions), use of any additional delivery 
modes (homework, email/telephone support), control 
intervention, outcome measures, follow-up times for 
trial outcomes and duration of the intervention in total 
hours.
We extracted final value data for the intervention arm 
and the control arm for each of our included outcome 
categories (where assessed and reported in the paper). 
We extracted final values at baseline and post-treatment 
follow-ups (effect size, CI and N) for treatment and 
control groups.
data analysis
We standardised the measure-specific values across 
outcome categories headache frequency, pain intensity, 
mood. We combined measures on anxiety and depres-
sion into a single ‘mood’ category because of emerging 
theoretical and evident conceptualising recognising the 
substantial overlap between the two, for example, the 
recommendation to use a single combined measure 
labelled distress21, headache-related disability, quality of 
life and medication consumption.
Where some studies had more than one type of 
self-management intervention arm, we included both 
arms in the meta- analyses. This meant that there was some 
double counting for the sample size in the control arms. 
This inclusive approach can result in unit of analysis of 
errors,20 so we tested the impact of including the multiple 
study arms by performing a sensitivity analysis excluding 
these studies. We also conducted sensitivity analyses for 
high-quality and low-quality RCTs. We only included one 
outcome measure per study for each outcome category to 
avoid unit of analysis issues.
Overall effectiveness meta-analysis
We produced the overall pooled effect size for each outcome 
across studies by combining the final value data in the inter-
vention and control arm for each study and calculating 
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Figure 1 Study flow chart. RCT, randomised controlled trial.
standardised mean diﬀerences (SMD) using Stata V.14.1.22 
We present SMD values for eﬀect sizes (with 95% CIs).
Intervention component analysis
We compared the eﬀects of the presence or absence of 
diﬀerent intervention components and delivery modes 
on outcomes by comparing the pooled SMDs of studies 
with versus studies without certain intervention compo-
nents and characteristics.
For these comparisons we limited our analyses to 
comparisons where we had outcome data available from 
at least 10 studies overall per comparison.
For all analyses the pooled SMDs were interpreted 
using Cohen’s d proposal in which an eﬀect size of <0.2 is 
considered minor, ≥0.2–0.5 is considered small, ≥0.5–0.8 
is considered moderate and ≥0.8 is considered large.23 
To assess heterogeneity or variability between studies, I2 
statistics were interpreted following the recommenda-
tions in the Cochrane Handbook20 in which I2 ≥50%, with 
a statistically significant p value of <0.05 for the w2 test, 
indicates substantial to considerable heterogeneity.
Our analysis was limited to post-treatment follow-up 
only. Longer term follow-up was only reported for a very 
limited number of studies and at different follow-up times, 
hence we could not analyse this. We could not assess the 
effect of contact time/length of intervention in this anal-
ysis due to insufficient information from primary studies.
Assessment of potential publication bias
We generated a funnel plot (scatter diagram) of SMDs 
against the SE for the SMD to illustrate data distribution 
and explore potential publication bias.
results
Selected studies
We identified 16 RCTs24–39 testing 21 non-pharmacological 
self-management interventions that fit our eligibility criteria 
compared with usual care (see figure 1 and table 1).
All 16 included studies reported final value data (no 
change scores) for their outcome measures; six were 
from the USA, three from Iran, two each from the Neth-
erlands and Australia, and one each from Germany, the 
UK and Sweden. Of these studies, four each were specifi-
cally for migraine or tension-type headache only and the 
remaining eight were for mixed conditions of migraine 
and tension-type headache.
Quality assessment
Seven of the 16 studies were of higher quality (high or 
medium) than the rest. We performed a sensitivity anal-
ysis comparing higher quality to lower quality studies for 
all of our performed analyses. This analysis did not find 
a difference in overall eﬀect size in the higher quality 
group.bmj.com on September 15, 2017 - Published by http://bmjopen.bmj.com/Downloaded from 
 5Probyn K, et al. BMJ Open 2017;7:e016670. doi:10.1136/bmjopen-2017-016670
Open Access
Ta
b
le
 1
 
C
ha
ra
ct
er
is
tic
s 
of
 in
cl
ud
ed
 s
tu
d
ie
s
S
tu
d
y 
ID
C
o
un
tr
y
P
o
p
ul
at
io
n
To
ta
l, 
N
S
el
f-
m
an
ag
em
en
t 
co
m
p
o
ne
nt
s
D
el
iv
er
y 
m
o
d
e
A
d
d
it
io
na
l 
d
el
iv
er
y 
m
o
d
e
In
te
rv
en
ti
o
n 
p
ro
vi
d
er
O
ut
co
m
es
 r
ep
o
rt
ed
Q
A
 
sc
o
re
B
as
le
r 
et
 a
l2
4
G
er
m
an
y
TT
H
, M
88
re
la
x+
C
B
T+
ed
in
d
+
gr
ou
p
hw
p
sy
m
oo
d
, d
is
, m
ed
, c
op
1
B
ro
m
b
er
g 
 e
t 
al
25
U
S
A
M
51
C
B
T
re
m
–
no
 c
on
ta
ct
m
oo
d
, d
is
, q
ua
l, 
st
re
ss
, c
op
, 
se
lf-
ef
f, 
lo
c
3
C
at
hc
ar
t 
et
 a
l2
6
A
us
tr
al
ia
TT
H
42
m
in
d
gr
ou
p
hw
p
sy
fr
eq
, i
nt
, c
op
2
C
ou
si
ns
 e
t 
al
27
U
K
M
73
re
la
x+
C
B
T+
ed
in
d
hw
+
su
p
p
p
sy
fr
eq
, m
oo
d
, d
is
, q
ua
l, 
m
ed
, c
op
3
D
’S
ou
za
 e
t 
al
28
U
S
A
TT
H
, M
90
re
la
x
C
B
T
in
d
hw
p
sy
fr
eq
, i
nt
, d
is
4
D
ay
 e
t 
al
29
U
S
A
TT
H
, M
36
C
B
T+
ed
+
m
in
d
gr
ou
p
hw
p
sy
+
nu
r
in
t,
 c
op
, s
el
f-
ef
f
2
D
ev
in
en
i 
an
d
 B
la
nc
ha
rd
30
U
S
A
TT
H
, M
86
re
la
x+
C
B
T
re
m
–
no
 c
on
ta
ct
in
t,
 m
oo
d
, d
is
1
M
ah
m
ou
d
za
d
eh
 e
t 
al
31
Ir
an
M
83
re
la
x+
C
B
T+
ed
in
d
+
gr
ou
p
hw
+
su
p
p
nu
r
in
t,
 d
is
, q
ua
l
0
M
ar
tin
 e
t 
al
32
A
us
tr
al
ia
TT
H
, M
11
7
C
B
T
C
B
T+
ed
 r
el
ax
+
C
B
T
in
d
–
p
sy
in
t,
 q
ua
l, 
m
ed
, s
el
f-
ef
f, 
lo
c
2
M
at
ch
ar
 e
t 
al
33
U
S
A
TT
H
, M
43
7
ed
in
d
+
gr
ou
p
–
nu
r
in
t,
 m
oo
d
, d
is
, q
ua
l
1
M
o'
ta
m
ed
i e
t 
al
34
Ir
an
TT
H
, M
30
m
in
d
gr
ou
p
–
p
sy
in
t,
 m
oo
d
, d
is
4
M
os
le
y 
et
 a
l3
5
U
S
A
TT
H
30
re
la
x 
re
la
x+
C
B
T
in
d
hw
p
sy
in
t,
 m
oo
d
, m
ed
, s
tr
es
s
1
O
m
id
i a
nd
 Z
ar
ga
r3
6
Ir
an
TT
H
60
m
in
d
gr
ou
p
–
p
sy
in
t,
 m
oo
d
, s
tr
es
s
1
S
or
b
i e
t 
al
37
N
et
he
rla
nd
s
M
36
8
re
la
x+
C
B
T
re
m
hw
+
su
p
p
no
 c
on
ta
ct
fr
eq
, i
nt
, d
is
, q
ua
l, 
m
ed
, s
el
f-
ef
f, 
lo
c
3
S
tr
om
 e
t 
al
38
S
w
ed
en
TT
H
, M
45
re
la
x
re
m
–
no
 c
on
ta
ct
fr
eq
, i
nt
, m
oo
d
, d
is
1
Te
r 
K
ui
le
 e
t 
al
39
N
et
he
rla
nd
s
TT
H
13
4
re
la
x 
in
d
–
nu
r
in
t,
 s
tr
es
s
1
C
B
T,
 c
og
ni
tiv
e–
b
eh
av
io
ur
al
 t
he
ra
p
y 
co
m
p
on
en
t;
 c
op
, m
ea
su
re
s 
of
 c
op
in
g 
an
d
 m
in
d
fu
ln
es
s;
 d
is
, h
ea
d
ac
he
-r
el
at
ed
 d
is
ab
ili
ty
; e
d
, e
d
uc
at
io
na
l c
om
p
on
en
t;
 fr
eq
, h
ea
d
ac
he
 
fr
eq
ue
nc
y;
 g
ro
up
, g
ro
up
 d
el
iv
er
ed
; h
w
, h
om
ew
or
k;
 in
d
, i
nd
iv
id
ua
lly
 d
el
iv
er
ed
; i
nt
, p
ai
n 
in
te
ns
ity
; l
oc
, l
oc
us
 o
f c
on
tr
ol
; M
, m
ig
ra
in
e;
 m
ed
, m
ed
ic
at
io
n 
co
ns
um
p
tio
n;
 
m
in
d
, m
in
d
fu
ln
es
s 
co
m
p
on
en
t;
 m
oo
d
, m
ea
su
re
s 
of
 d
ep
re
ss
io
n/
an
xi
et
y;
 n
ur
, n
ur
se
/a
lli
ed
 h
ea
lth
 p
ro
fe
ss
io
na
l; 
p
sy
, p
sy
ch
ol
og
is
t/
th
er
ap
is
t;
 Q
A
, q
ua
lit
y;
 r
el
ax
, r
el
ax
at
io
n 
co
m
p
on
en
t;
 q
ua
l, 
q
ua
lit
y 
of
 li
fe
; r
em
, r
em
ot
el
y 
d
el
iv
er
ed
; s
el
f-
ef
f, 
he
ad
ac
he
 m
an
ag
em
en
t 
se
lf-
ef
fic
ac
y;
 s
tr
es
s,
 m
ea
su
re
s 
of
 s
tr
es
s;
 s
up
p
, a
d
d
iti
on
al
 e
m
ai
l/t
el
ep
ho
ne
 
su
p
p
or
t;
  p
sy
, T
TH
, t
en
si
on
-t
yp
e 
he
ad
ac
he
.
group.bmj.com on September 15, 2017 - Published by http://bmjopen.bmj.com/Downloaded from 
6 Probyn K, et al. BMJ Open 2017;7:e016670. doi:10.1136/bmjopen-2017-016670
Open Access 
studies when compared with the lower quality studies. For 
quality of studies see table 2.
Overall effectiveness
None of our analyses showed the control group to be supe-
rior to the intervention group. The overall effectiveness of 
included self-management interventions was greater than 
control with a moderate effect size for mood (depression 
and anxiety), a small effect size for the outcomes pain 
intensity, headache-related disability and quality of life; 
and a minor effect size for medication consumption. 
There were no statistically significant additional improve-
ments on the outcome headache frequency (see table 3 
and online Supplementary files 1-6).
comparison of effect sizes of components and characteristics
We assessed effect sizes of components and delivery char-
acteristics where we had useable outcome data from a 
minimum of at least 10 studies overall.
We present SMD values for eﬀect sizes (with 95% CIs) 
for all of those comparisons (see tables 4 and 5) and 
results are described below for each of our selected areas 
of interest for intervention components and delivery 
characteristics.
We did not have sufficient data to assess the effective-
ness of components on all outcomes. Hence, there are 
many outcomes and comparisons we have not been able 
to analyse.
Effect sizes of self-management interventions including a 
cognitive–behavioural therapy component
Ten of the included studies included a cognitive–
behavioural therapy (CBT) component in 13 intervention 
arms. In three intervention arms, a CBT intervention was 
used on its own, whereas in the majority of 10 studies, it 
was used alongside other components, and the remaining 
six studies did not include CBT. Our analysis shows that 
including a CBT component doubles the effect size on 
mood (anxiety and depression). Including CBT in the 
intervention did not make a difference on headache-re-
lated disability or pain intensity (see table 4).
Effect size of self-management interventions including an 
educational component
Five studies included an explicit educational component 
in their intervention; four studies used this component 
alongside other components and one study used only 
education in their intervention, the remaining 11 studies 
did not use this component in their intervention. The 
effect sizes for interventions that included an explicit 
educational component are nearly double the effect of 
those that did not include education on the outcomes 
pain intensity and headache-related disability (see 
table 4).
Effect size of self-management interventions including a 
mindfulness component
Four studies used a mindfulness-based approach in their 
intervention (three alongside other component, one 
study used it individually); 12 did not use this component. 
Including mindfulness components is associated with a 
larger effect size on pain intensity (see table 4).
Effect size of self-management interventions including a relaxation 
component
Nine intervention arms included relaxation components, 
whereas the remainder (n=7) did not. Including a relax-
ation component did not improve the effectiveness on 
pain intensity or headache-related disability (see table 4).
Effect sizes for delivery mode
Four of the studies involved group interventions; five 
individually delivered interventions, three a mixture of 
both, whereas the remaining four studies were delivered 
remotely (see table 5). Interventions delivered to groups 
had a larger effect than interventions delivered individu-
ally. There appeared to be little difference in effect size 
between interventions that were delivered face-to-face 
and those that were delivered remotely (see table 5). We 
could not analyse the effect of interventions that were 
a mixture of individual and group delivery. Five studies 
included homework and three studies included home-
work and additional email/telephone support in their 
intervention, whereas the remainder of studies did not. 
There did not appear to be a difference between the 
interventions with these added features and those without 
them (see table 5).
Effect sizes for intervention provider
Half of the interventions (8 of 16) were delivered by a 
clinician with a qualification in the practice of psychology 
(psychologist or a psychotherapist), three were deliv-
ered by a nurse or allied health professional, one by a 
combination of the two and the remaining four study 
interventions were delivered with no contact (by mail, 
email, DVD instructions or web-based) (see table 5). 
There was no evidence that interventions delivered by 
a psychologist or psychotherapists were more, or less, 
effective than interventions delivered by a nurse or allied 
health professional (see table 5).
Studies with more than one self-management arm
Four studies had more than one intervention arm and we 
included all arms in the meta-analyses.28 32 35 39 Our sensi-
tivity analysis showed that the removal of these studies did 
not alter our conclusions.
heterogeneity and publication bias
Overall substantial heterogeneity of variability between 
results was shown with most comparisons having an I2 
of >50%. The funnel plot symmetry suggested publica-
tion bias was unlikely and that no further exploration 
was needed to explain the distribution of our SMDs. The 
bases of the plots are not skewed to one side. The effect 
of the smaller studies, with larger SEs, that have more 
scatter of the magnitude of effect (ie, being less precise) 
does not cause the funnel plot to be asymmetric/skewed 
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Table 3 Overall effectiveness of self-management versus 
usual care
Outcome
Treatment versus 
control
SMD (CI)
N 
participants 
(studies)*
Headache frequency −0.07 (−0.22 to  0.08) 717 (6)
Pain intensity −0.36 (−0.45 to –0.26) 1749 (18)
Mood −0.53 (−0.66 to –0.40) 987 (10)
Headache-related 
disability
−0.32 (−0.42 to –0.22) 1540 (11)
Quality of life 0.32 (0.20 to  0.45) 1116 (5)
Medication 
consumption
−0.18 (−0.33 to –0.03) 692 (8)
Direction of effect: for outcomes frequency, pain intensity, mood, 
headache-related disability and medication consumption, negative 
values are beneficial; for the outcome quality of life a positive value 
is beneficial.
*Including double-counted control arms in studies with multiple 
treatment arms.
SMD, standardised mean diﬀerences.
Table 4 Comparing the presence and absence of components within interventions
Intervention components
Intensity SMD (CI)
N participants (studies)
Mood SMD (CI)
N participants (studies)
Headache-related 
disability SMD (CI)
N participants (studies)
Relaxation With −0.36 (−0.49 to −0.22)
950 (8)
−0.29 (−0.43 to −0.15)
822 (7)
Without −0.36 (−0.50 to −0.21)
799 (7)
−0.36 (−0.51 to −0.21)
718 (4)
CBT With −0.38 (−0.52 to −0.24)
836 (7)
−0.72 (-0.93,–0.51)
405 (5)
−0.36 (−0.49 to −0.23)
949 (7)
Without −0.34 (−0.47 to −0.20)
913 (8)
−0.41 (-0.58,–0.24)
582 (5)
−0.26 (−0.43 to −0.10)
591 (4)
Education With −0.51 (−0.68 to −0.34)
605 (4)
−0.42 (−0.58 to −0.27)
681 (4)
Without −0.28 (−0.40 to −0.16)
1144 (10)
−0.24 (−0.38 to −0.11)
859 (6)
Mindfulness With −0.50 (−0.82 to −0.18)
168 (4)
–
Without −0.34 (−0.44 to −0.24)
1581 (9)
–
CBT, cognitive–behavioural therapy; SMD, standardised mean diﬀerences.
to one side, hence we conclude publication bias to be 
unlikely (online supplementary files 7–12).
dIscussIOn
Findings and implications
We identified 16 studies that compared 21 non-phar-
macological self-management programmes that fit 
our eligibility criteria to treatment as usual for people 
with migraine and/or tension-type headache. Overall 
non-pharmacological self-management appears to 
be slightly more effective in improving pain intensity 
(SMD=−0.36 (−0.45 to −0.26)), headache-related disability 
(SMD=−0.32 (−0.42 to −0.22)), quality of life (SMD=0.32 
(0.20 to 0.45)) and medication consumption (SMD=−0.18 
(−0.33 to −0.03)), and moderately more effective than 
usual care in improving mood (anxiety and depression) 
(SMD=−0.53 (−0.66 to −0.40)). Assessed self-management 
interventions did not improve measures on headache 
frequency (SMD=−0.07 (−0.22 to 0.08)).
Our findings are promising preliminary evidence, but 
we advise that it should be treated with caution because of 
the large heterogeneity within interventions and popula-
tion and small number of included studies. Other reviews 
that have assessed different self-management approaches 
for migraine and or tension-type headache also found 
substantial heterogeneity in included studies.10 11 40 We 
note that the inclusion criteria and interventions investi-
gated in these reviews vary and are partially different from 
ours, but interventions and studies included partially 
overlap and together the reviews indicate that there is a 
clear need for definitive studies in the area. We propose 
that future trials consider to identify mechanisms by 
single intervention studies, and that reviewers analyse full 
sets of data rather than mean values.
We identified components and characteristics of inter-
ventions in a series of meta-analyses that allowed for some 
comparison between effect sizes in interventions that 
included specific components (CBT, education, mind-
fulness and relaxation) and delivery characteristics, and 
interventions that did not include them.
We found evidence to suggest that delivery of inter-
ventions in groups may be more effective than individual 
delivery, but were unable to test a mixture of group and 
individual delivery because of paucity of such trials. This 
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Table 5 Assessing the effect of intervention characteristics
Intervention characteristics
Pain intensity SMD (CI)
N participants (studies)
Headache-related disability 
SMD (CI)
N participants (studies)
Delivery mode Face-to-face individual −0.39 (−0.52 to −0.27)
1082 (6)
–
Face-to-face group −0.56 (−0.72 to −0.40)
688 (6)
–
Delivery mode Face-to-face
(individual/group)
−0.41 (−0.52 to −0.29)
1250 (10)
−0.38 (−0.51, −0.24)
900 (6)
Remote internet/website/DVD/
paper instructions
−0.43 (−0.61 to −0.26)
582 (4)
−0.40 (−0.55, −0.25)
723 (5)
Additional email/telephone 
contact
With −0.38 (−0.58 to −0.19)
451 (2)
−0.30 (−0.48, −0.13)
524 (3)
Without −0.35 (−0.46 to −0.24)
1298 (11)
−0.33 (−0.45, −0.20)
1016 (7)
Homework practice With −0.36 (−0.52 to −0.20)
661 (6)
−0.28 (−0.43, −0.13)
705 (5)
Without −0.36 (−0.48 to −0.23)
1088 (8)
−0.35 (0.49, −0.22)
835 (6)
Intervention provider Psychologist/therapist −0.37 (−0.55 to −0.20)
543 (7)
–
Nurse/allied health professional −0.41 (−0.56 to −0.26)
743 (4)
–
SMD, standardised mean diﬀerences.
is in line with a recent review of self-management for 
chronic musculoskeletal pain19 and our findings support 
the hypothesis from previous research that group delivery 
may build confidence, increase social interaction and 
promote integration into society.19
We also found support, in this review, for the inclusion 
of cognitive–behavioural components. In other groups 
with chronic pain, psychological interventions generally 
have been demonstrated to produce moderate effects 
on physical function and quality of life.13 Two recently 
published reviews10 11 assessing psychological interven-
tions for migraine concluding that such interventions 
can be effective, however advise that the current state of 
evidence does not allow to draw conclusions because of 
heterogeneity among trials.
Our review also supports the use of mindfulness-based 
and acceptance-based approaches. Although the current 
evidence base in the headache literature is limited, 
acceptance-based therapies are seen as promising 
treatment approaches.2 According to Smitherman et 
al acceptance-based therapies are gaining popularity, 
mirroring a larger trend in chronic pain treatment in 
general.2 In other related fields mindfulness-based tech-
niques or mindfulness-based cognitive therapy is more 
implemented and successfully used,41 42 though more 
headache-specific research is needed to recommend the 
use of these approaches.
We found evidence for the inclusion of explicit educa-
tional components in interventions. This fits well with 
current evidence suggesting that the most reassuring 
aspect of consultations is the delivery of information, in 
the form of explanations43 and maps onto the findings 
from a recent review assessing therapeutic patient educa-
tion for migraine and concluding moderate effectiveness 
of interventions involving an explicit patient education 
element.40
There was no difference between the delivery from 
professionals qualified in psychology and those who 
were not, which is an important preliminary finding as 
it could have considerable cost implications. Interven-
tions delivered by a nurse/allied health professional may 
prove cost-effective and increase access to the interven-
tion, which will need to be assessed in further research. 
However, we could not explore specific qualifications and 
competencies of professionals delivering the interven-
tions, as such detail was not provided in primary papers.
We were unable to explore intervention duration and 
contact hours, which were insufficiently and inconsistently 
reported to quantify the effect of shorter interventions 
in comparison to longer ones. Previous research has 
reported that attendance can be an issue in self-manage-
ment interventions if they are lengthy44 and therefore 
suggest shorter interventions with fewer contact hours 
to minimise that potential problem. Cost-effectiveness of 
minimal contact or shorter interventions is also suggested 
in the literature.45
Categorising outcomes was difficult, as measures used 
in primary trials varied considerably. The recommended 
primary measures to use in behavioural headache research 
are headache frequency/headache days per month, 
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alongside the additional use of secondary measures 
including different pain intensity and headache activity 
measures, measures on quality of life and disability and 
non-headache measures.46 Headache frequency was not 
consistently used as primary outcome in included studies. 
However, the lower limit of the 95% CI for a benefit on 
headache frequency effectively excludes any meaningful 
benefit on this outcome in the populations studied.
strengths and limitations
Our analysis enabled us to quantitatively assess overall 
effectiveness of non-pharmacological self-management 
interventions versus usual care and to provide prelimi-
nary assessment of some intervention features associated 
with better outcomes in such self-management interven-
tions. Our analyses specifically refer to the interventions 
meeting our inclusion criteria only; we note that the 
included intervention components are not compre-
hensive (eg, we a priori excluded biofeedback, physical 
exercise and interventions using apparatus) and our 
framework of self-management intervention components 
is not universally applicable.
A language bias cannot be ruled out as we only included 
trials in English. In addition, the initial screening stage 
was not double-coded. However, we have double-coded all 
potentially eligible studies by full-text screening and have 
checked reference lists of all included studies and related 
relevant publications to ensure we have not missed rele-
vant studies.
Caution is needed when interpreting the analysis of 
intervention components. We are constrained by the 
descriptions of the interventions provided by the original 
authors, the distinctions between different intervention 
components may be unclear, and the amount of useable 
data is limited. Our categorisation framework relied 
on the original authors’ description of the content of 
their interventions, and it is likely that there is overlap 
between categories. Nevertheless, we still identified some 
possible differences based on the described compo-
nents; any misclassification of interventions would tend 
to reduce apparent effects. However, our analysis ignores 
any possible additive and/or synergistic effects of several 
components, which is important, as the combination of 
components is a relevant theoretical governing principle 
of the design of many trials. With the pragmatic approach 
used to explore components, any possible interplay 
between intervention components and delivery and 
population cannot be taken into account.
We included headache populations of interest regard-
less of the headache frequency or type. It would be 
preferable to consider each phenotypic group separately. 
However, the heterogeneity of the included populations 
and the descriptions means that any such approach 
would render any meaningful statistical analyses impos-
sible. Nevertheless, we suggest that similarities between 
the different phenotypic groups included in these anal-
yses are greater than their differences, meaning that our 
findings are directly applicable to the development of 
interventions to help people with migraine or tension-
type headaches to live better.
For the component analysis we only included compari-
sons with at least 10 studies per comparison (in line with 
previous research47). Thus there were many outcomes 
that could not be included in the analysis as data were 
too scarce, therefore assessing the effects of including 
particular delivery characteristics and components was 
not possible for several of the outcomes.
We did not have the data to assess the longer term 
effect of interventions. Where longer term follow-ups 
were reported in included studies, they included varied 
follow-up times, so we could not combine these in the 
present meta-analysis.
We used a pragmatic model of SMD meta-analyses and 
subgrouping to assess eﬀectiveness as this approach was 
successfully used and established in a review with a similar 
research question in musculoskeletal pain.19 To interpret 
our results we used Cohen’s d. We adopted this approach, 
as it is an approach recommended by the Cochrane 
Handbook.20 However, the standardised mean difference 
cannot be translated into a clinical meaning and we urge 
caution when interpreting the results.
cOnclusIOns
We found evidence that self-management interventions 
when compared with usual care for people living with 
migraine and tension-type headache improve many 
headache-related outcomes, but have no effect on head-
ache frequency. We found some preliminarily evidence 
that delivery in groups, including CBT, educational and 
mindfulness components, appears to be associated with 
larger effects than those who did not. Although caution 
is required when interpreting the results, they provide 
some preliminarily evidence to guide research-based 
decisions about intervention content and delivery details 
of self-management interventions that aim to improve 
patients’ capacity to manage their headaches.
Further research is required to confirm our results 
and to consider the optimal duration, and amount of 
contact hours and length of self-management interven-
tions to help patients manage their headaches. Further 
methodological research is needed to explore the inter-
actions between components and possible additive and/
or synergistic effects of components in self-management 
interventions. We would also urge authors of future trials 
to report data on intervention duration, attrition and 
contact hours (actual exposure) to the intervention, and 
include longer term follow-up in primary studies.
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